What have genetically engineered mice taught us about ischemic injury?
Stroke, is the third leading cause of death and disability in the Western world. Stroke refers to set of ischemic conditions resulting from the occlusion or hemorrhage of blood vessels supplying the brain. Loss of blood flow to the brain results in neuronal injury due to both oxygen and nutrient deprivation and the activation of injurious signal cascades. Ultimately cerebral ischemia results in death and dysfunction of brain cells, and neurological deficits that reflect the location and size of the compromised brain area. Injury due to ischemic stroke occurs by a highly choreographed series of complex spatial and temporal events that evolve over hours to days. These events involve complex interactions between fundamental cell injury mechanisms including excitotoxicity and ionic imbalance, oxidative and nitrosative stress, apoptotic-like cell death and inflammatory responses. Genetically engineered mice have been valuable tools to probe putative mechanisms of neuronal death and uncover potential strategies that might render neurons resistant to ischemic injury. Findings from experimental stroke studies in genetically engineered animals are discussed.